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At Ericsson,
)our future
has worldwide
connections.
Our name may not nng a bell But since 1876,
Encsson has been making connecQons
iround the world, quietly leading the tele-
LommunicaBons industry in innovative new
products. We developed the first automatic
switchboard, the rotary dial telephone and the
one-piece handset
Today the world knows us as one of its largest
telecommunicanons companies, with three US
divisions producing products and technology
recognized and preferred worldwide Encsson
Network Systems designs, markets and supports
complex switching systems for central office
applications used by major telephone companies
For over 100 years, we've built our success
around innovahon But ultimately, success lies in
our people Because with those who share our
vision, vigor and mnovanve spirit, we connect
with the world.
Our rapid expansion into the US communi-
canons industry has created a variety of new
career opportunities for top-notch Computer
Science and Electncal Engineenng graduates.
With )our degree, )0u could |oin the Encsson
u \m as a Software Design Engineer or Test
I ngineer
If worldwide connecnons are in )our future,
Encsson has a connecnon waiting for )ou
Send yjur resume to College Recruiting,
Ericsson Network Systems, Inc.,
730 International Parkway, Dept. UlT,
Richardson, Texas 75081.
ERICSSON
Ericsson is an equal oppoftunitv employer, m-f'\'h
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ditorial
'I hate broccoli."
This statement began our high school's valedictorian's commencement
speech, and strangely enough, it still seems to apply to the University of
Illinois. How? This statement summarizes the number one thought on
most college students' minds... well, maybe the number two thing... FOOD!
Food is inescapably essential to life and also seems to raise some im-
portant social issues such as botulism, salmonella poisoning, anorexia and
bulemia, and pesticide use on food. Some of these issues often make head-
lines such as "Demon Toast Possesses Housewife" or on a more normal
track "Americans are the Most Overweight People in the World." Anyway
you look at it, though, food is central in man's thought and to his survival.
In the dorms, "late night study snacks" are an integral part of finals
week, and the Domino's man is a regular in the lobby.
Both campus organizations and corporate recruiters have capitalized
on students' fixation with food by offering food at their meetings. Many a
rookie recruiter has found his information session empty due to lack of
appropriate refreshments while a more experienced competitor is speak-
ing to a full house next door due to his better equipped pizza budget.
There are also some engineering societies that offer pizza after every
meeting as a lure to members. Food-offering societies often find their
meetings packed while non-food -offering societies usually proceeed with
at most seven individuals.
Food seems to provide one of the greatest incentives to students to get
involved. In attending informational meetings and regular club meetings,
these students will be fed for free. However, this use of food as a lure also
brings up an important point. If these organizations feel it is necessary to
lure people to their meeting with the promise of a food reward, it may be
that their society does not promote activities that are of interest to stu-
dents. The answer to their attendance problem then does not lie in serv-
ing food at their meetings but rather in changing the goals of the society
to ones that will make students want to become involved.
Scientists offer food rewards to their laboratory rats to motivate them
to perform a desired task. Societies offer pizza to motivate students to at-
tend their meetings. Perhaps the key to unlocking students' minds lies in
food rather than knowledge. Hence it would probably be beneficial if food
were offered at all lectures (especially at tests).
A candy bar may be found somewhere in this magazine.
Eat and Be Merry,
chocolate1
At IBM,
outstanding people don't stand still.
So you always thought IBMers were a bunch of
blue striped suits with buttoned dou n niiiuLs
Nothing could be further from the truth
They're movers and shakeis.
Energetic, ambitious and smart. Ftople who
know where they're going and get there fast,
ftople with ideas who choose IBM because they
know their ideas will be heard and put into artion
.
That's right. The winds of change are sweep-
ing the vast corfwrate infrastructure of IBM
.
Today's IBM is a leaner, more streamlined oper-
ation that reacts more quickly. . . takes more risks
. . . Ls closer to the customer. . . arxl encourages
IBMers to speak up, challenge old ways of
thinking and initiate new ideas.
This is not a company that rests on its past
successes. We'it sharing our bluepnnt for the
future with both our staff
'and competitors. We're'
expanding with the
marketplace. . .and
w
"I see unlimited oppor-
tunities for advancement
at IBM—both in the
technical and managerial
ranks. We have our share
of technical challenges
and our share of the
right people to meet
them. Arid by the way.
they know how to have
fun.toa"
AlisaB. Eaker
Manager, Software
Design Development
Research Triangle l^rk
North Carolina
even developing products that easily hook up
with systems outside the IBM environment.
After all
,
we're the worldwide leader in com-
munications. And with us communication begins
right here. Where individuality is prized. Diversity
applauded. And management is open-minded,
progressive and responsive.
"I can be a systems
engineer, marlteteer.
educator, programmer
or generalist . . .all within
IBM. Where the people
are high achievers with
big dreams and tons of
enthusiasm. I would not
change it for anything
in the world."
Ana Cruz Gonzalez
Marketing
Representative
Hartford, CT
Right from the start you'll get all the respon-
sibility you can handle. Work in small projert
teams with the newest computer-aided equipment
.
Involved in technologies that range from image
processing to laser-fiber optics. . . from robotics
and computer controlled instrumentation to
electron-beam technology and satellite trans-
mission. Applying the latest technologies. .
.
and working with some of the industry's
brightest people in all fields.
You'll earn early recognition and have the_
opportunity for ^^^^ exposure
^4^b
"The thing that
me going the most
the possibilities, the
endless possibilities. This
is a company where I can,
within reason , call my
own shots about my
ftiture. Career develop-
ment at IBM is primarily
the responsi'bilitv' of the
individual; the manager
is there to facilitate and
counsel. Having that
degree of control over
my own future career
is terribly exciting."
John W. Webster
Communications &
Systems Manage-
ment Designer
Research Triangle
Pari<, NC
to multiple projects. IBMers have the option to
move from one area to another . . to relocate to
a variety of sites. .
. and to follow a career track
along purely technical lines or into management.
All the while moving up just as fast and as far
as your talent will take you because we're a
company that promotes from w ithin.
Your education doesn't end
when you get ajob at IBM . It
just begins. You can take advan
tage of both general and
job-specific training,
ranging from Grad
uate Work-Stud>.
Resident Study
and Special Stud
ies Programs to
Technical
Sabbaticals.
^
"The most exciting thing about IBM
is that we're trying to be a different
company than we were ten years ago, or
even last year. There are opportunities for
making change happen."
Steve Czamecki
Advisory Systems Engineer, Owego, NY
And there's more. IBM encourages its family of
professionals to exceed their own expectations.
At all levels, IBMers may receive recognition
and financial awards for outstanding contribu-
tions, innovation and technical achievement.
Never has there been a more exciting time
to join IBM in development, programming,
research, manufacturing or marketing. If you
want to experience that sense of accomplish-
ment and self-fulfillment that sparks new ideas
and keeps you growing, step into IBM. You and
vour career will never stand still.
An Equal Oppt;)rtuni[\ Employer
jDioenvironmental Engineering
New organisms are con-
stantly being developed and
improved with the accelera-
tion of biotechnology. Re-
searchers have defined en-
gineering of the exotic envi-
ronments needed to support
such forms of life within a
building or room "bioenvi-
ronmental engineering."
Bioenvironmental engineer-
ing is used to design a system
for growing plants in space,
or a method of increasing the
production of food indoors.
Because it is such a creative,
complicated science, bioen-
vironmental engineering
involves many diverse areas
of research.
The research by plant
scientists to maximize plant
growth, for example, in-
volves deter mining what en-
vironmental conditions are
best for a given species of
plant at a certain stage of its
growth. For such research
collaboration between the
Plant Science Department
and Engineering Department
is necessary to deter mine and
control the experimental
environment. For example,
at the University of Illinois,
Dr. Sharon Knight of the
Plant Science Department is
working with Dr. Leslie
Christianson of Agricultural
Engineering and Dr. Roy
Crawford of Mechanical En-
gineering to determine the
effects of air velocityon plant
growth. Variations of air ve-
locity affect the exchange of
carbon dioxide and oxygen
in a leaf which in turn af-
fects plant development. The
optimal air velocity for
growth is under investiga-
tion.
Dr. Christianson, Dr.
Crawford, and Dr. Knight are
now working to build a
growth chamber for this
experiment (a refrigerator
sized device in which plants
can be grown and environ-
mental conditions carefully
controlled.) This growth
chamber will be designed to
set and monitor air velocity
and motion over the plants.
With such precise control of
the environment, much in-
formation can be learned
about how plant growth can
be most enhanced by air
velocity.
The engineering used to
produce such an environ-
ment involves three major
areas: measurement and
evaluation of heating, venti-
lation, and air conditioning
equipment available on the
market; the implementation
and development of sensors
and controls; and an under-
standing of air movement in
the environment.
Across the country
many types of ventilation and
heating equipment are
tested. The data from these
tests will answer the engi-
neering question, "How do
you transform a theoretical
design into a real building or
room and retain a system that
still behaves like the theo-
retical model?" Dr. Chris-
tianson constructed a fan test
chamber in 1987 for evalu-
ation and measurement of
ventilating equipment. This
chamber is used for testing
and evaluating ventilation
fans used in the livestock and
greenhouse industry and
gives information on the
quantity of air that the fan
will move against a given
Plant experiments arc performed all year round at the Uofl.
photo by Julie Reyer
photo byjulie Reyer
An agriculture student tests a ventilating fan on Dr. Cliristianson's fan test
chamber.
pressure and the amount of
electricity that it would re-
quire to move that quantity
of air. These data can be ap-
plied in engineering to aid
in the choice of fans for a de-
signed building or room.
The environment must
be maintained with a great
deal of precision if plant or
animal growth is to be accu-
rately analyzed. Environ-
mental systems, no matter
how sophisticated, are lim-
ited in accuracy to the preci-
sion of the sensors which
give information about the
condition of the environ-
ment. Though the measure-
ment of very low air velocity
can be accomplished with
very expensive equipment,
the accuracy of the measure-
ment is still questionable.
Hence there is a great de-
mand for an accurate, low-
cost low velocity sensor. De-
velopment of sensors that
will last for many years in
strictly controlled environ-
ments is another motivation
for constant improvements
to sensors and sensing meth-
ods.
In the past, the move-
ment of the air was measured
in a greenhouse or livestock
building and changes in the
equipment were made to
match the actual air currents
to the preferred motions. But
now, the size and shape of
most green houses and live-
stock buildings are different
than those designed in the
past. This means that the air
movement in these new
buildings must be redeter-
mined. To do this, an engi-
neer would need to consider
mathematical models of air
currents in the design of a
new building to assure that
the ventilation system would
perform as desired. These
mathematical model predic-
tions are atill in their in-
fancy. Much of the work on
these models has been done
at the University of Tennes-
see. Dr. Christiansen would
like to test their mathemati-
cal models by building mod-
els of buildings of different
sizes and shapes and measur-
ing the air movement in
them. Comparing these data
to the results derived from
the mathematical models will
either confirm the accuracy
of the mathematical models
accuracy or lead to an altera-
tion of the models.
The ultimate result of all
areas of bioenvironmental
engineering research is that
an engineer can, given
knowledge of what type of
plant is grown and its needs,
design a building or room
which will provide the cor-
rect environment. The sys-
tem size and shape can be de-
termined, and through the
use of the mathematical mod-
els of air movement, the theo-
retical capacity shape and
location of the equipment can
be found. Comparing these
theoretical values with val-
ues from equipment test data,
the correct equipment for the
system can be chosen. Fi-
nally, the sensor and con-
trols can be added to the sys-
tem which will result in the
proper system control nec-
essary to keep the environ-
ment at the correct setting
for maximum plant or ani-
mal growth. This is how a
complete system, wliich will
provide for maximum plant
growth, is "bioenvironmen-
tally engineered. "
—Bill Hughes
erospace Technology
Original ideas and the
initiative to build these ideas
into reality has jettisoned
technology to the far reaches
and beyond. Engineers and
scientists are working to-
gether to advance the avia-
tion and space industry. Two
projects have recently liit the
news: the B-2 stealth bomber
and NASA's National Aero-
space Plane. The B-2 has come
off the drawing board as a
full-scale working prototype.
Although the defense depart-
ment has succeeded in drap-
ing the bomber in secrecy,
reports concerning the
modern "flying wing" have
been released to the public.
Now in the public eye, con-
troversy has engulfed the
fledgling prgram. The stealth
bomber far exceeds its esti-
mated total cost; Congress is
questioning it's worth and
considering cancelling the
program altogether. How-
ever, other administrators
have voted in favor of fund-
ing the program because of
the B-2's advantages in war-
fare.
The high-tech flying
machine is a flying wing
configuration with no verti-
cal surfaces in order to re-
duce enemy radar detection.
The cooling system on board
aids in reduced infra-red de-
tection. This particular aero-
dynamic structure is sub-
sonic with a ceiling of 50,000
feel. The airplane flies with a
reported lift-to-drag ratio of
24, compared to 9 - 1 8 for other
Future aerospace ciiginccrs hard at v/ork in the lab at U of I.
phixoby Lhris buy
types of aircraft. This is due
to its lightweight frame and
its even weight distribution.
It's maximum payload is
enough to carry sixteen
nuclear bombs or eighty
conventional 500 pound
bombs.
All the positive attrib-
utes of the B-2 have been
higWighted, but its purpose
has not been emphasized. Es-
sentially, the B-2 is a major
defense weapon against nu-
clear attack. The defense
department has come up with
a way to build a better
bomber. "The rationale is that
the Soviets would never risk
a first strike if they were
convinced that the B-2 would
come in afterward and de-
stroy its reserve mobile
forces and the bunkers hous-
ing the military and civilian
leaders," reported the jour-
nal. Popular Science.
The space plane serves a
more practical purpose than
the B-2 in that it can be used
as a cargo carrier for space
satellites and space stations.
One of the issues with which
researchers are faced is find-
ing a propulsion unit that
will allow the plane to fly as
fast as Mach 8, which is ap-
proximately eight times the
speed of sound. The plane will
also have to be constructed of
materials that can withstand
stresses at 3000 degrees Fahr-
enheit. The space plane is
argues to be cheaper to main-
tain in comparison to the
space shuttle, and will be able
to take off and land from any
airport. Its weight will be
one-tenth the shuttle's
weight and its payload will
be about half that of the
shuttle. Researchers say the
plane will only require 100
people to service it, versus
6-
Drawing of proposed designs of the Marsplane .
the shuttle's 15,000 people.
The research and develop-
ment for the construction of
the plane has been estimated
to be five billion dollars. Five
companies have been con-
tracted to complete the space
plane by 1997.
While Congress ponders
over whether or not to con-
tinue funding projects such
as the B-2 and the space plane,
engineers around the world
will be working to provide
the technology of the future.
The University of Illinois'
Aeronautical Engineering
program shapes the minds of
future enterprising engi-
neers by providing a well-
rounded curriculum and a
highly capable faculty. The
four-year undergraduate
program includes classes
such as Aerospace Dynamic
Systems, Aircraft Propulsion
and Flight Vehicle Design.
These classes cover flight and
stability control, the funda-
mentals of propulsive devices
and the preliminary design
of airplanes, missiles and
space vehicles, among other
areas. The required courses
train aspiring aeronautical
engineers to think analyti-
cally in order to handle the
problems that may arise
while dealing with various
aerospace systems. The
knowledge gained from these
and other advanced courses
gives aeroengineers a strong
foundation for participation
in projects such as the de-
sign and construction of the
B-2 or the space plane. Hope-
fully the fruition of their
dreams in science will en-
rich many lives in the fu-
ture. ,,.,,,(
—Joy Vallesterol
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ractals: A Descent Into Chaos
"Fractals" is the name of
a concept that has existed for
quite a whiile, but is very hard
to define. Originally, the word
was coined from the words
fractional dimension. How-
ever, this does not even be-
gin to describe the concept
of a fractal. Many mathema-
ticians, physicists, and other
scientists continue to dis-
agree on the precise defini-
tion of a fractal. The term,
fractals, in fact has many
different definitions. One
definition relies on the proc-
ess that generates a fractal.
Another definition stresses
their property of being self-
similar. Yet another defini-
tion uses the concept of the
"fractional dimension" from
which the term was
derived(as opposed to a whole
number dimension). Various
other definitions stress other
aspects of fractals (1). One
important distinction that
can be made about fractals is
that the word "fractals" is
generally used for the more
mathematical side while the
word "chaos" is used for the
more scientific side; how-
ever, the two terms are very
closely related.
Scientists and mathema-
ticians continually disagree
on the definition of a fractal.
Some of the mathematical
objects which are being
debated as fractals are the
cube, the square, the line,
the point, the Mandelbrot Set,
the Julia set, a dragon curve,
and even such commonplace
objects as forest fires and
snowflakes (1, 2). These ob-
jects may or may not be frac-
tals depending on the defini-
tion used and who is answer-
ing the question.
The fractal originated
from an application of
Newton's Method. Newton's
Method is an algorithm
which can be used to find the
roots of a function. This
method will not only find the
real roots, but also the com-
plex roots as well such as in
the equation:
x2+ 1 =0
A complex number is de-
fined to have a real number
part and an imaginary part.
The imaginary part consists
of a multiple of i where i V^
.
Newton's Method can be de-
fined to be:
^
/ X
i^^' ^ fix,)
where x , is some initial
guessed value which can be
real or complex. The limit if
these successively approxi-
mated values is a root of the
equation. To find a different
root, a different initial value
is used. Usually the root found
is the root closest to the ini-
tial guessed value (3). How-
ever, in some instances this
is not the case. Some initial
values will approach a dif-
ferent root other than the
closest one. Other initial val-
ues will not approach any
root at all, but will cycle
through a series of nu mber s.
All of these initial values can
be plotted onto the complex
phase and are sometimes
colored accordingly to the
root it approaches. Usually
this is done with a computer,
to quickly generate a large
number of distinct points. In
analyzing these computer-
generated pictures, one finds
some interesting patterns.
Near the roots of the equa-
tion, the surrounding points
are attracted to that particu-
lar root. However, where the
"attractions" of two or more
roots approach each other,
the boundary is not a line or
a simple curve, as one might
guess, but a complex region
of interaction. These regions
are called "fractals" and the
idea of fractals originated
from these regions between
the different roots that were
approximated by Newton's
Method ( 1 ).
As one might guess, the
study of fractals quickly
expanded from Newton's
Method to other different
types of methods, some of
which used the complex
plane. The concept of frac-
tals likewise expanded as new
mathematical objects were
discovered and studied. Cur-
rently, no one seems to agree
on any one particular defi-
nition, but there appear to be
three main definitions ( 1 ).
In general, the first defi-
nition depend on the process
that generates that fractal.
Nearly all fractals developed
and studied arise from a
"recursive" definition, or a
definition where the value
10
No. this is not Number 3 from the Rorschach ink blot series on obsessive-
compulsive behavior. ..tliis is a computer-generated Mandelbrot set.
of a certain function relies
on the value of the previous
one. For example, in Newton's
Method, the next successive
value, x^.,,, is calculated by
using the previous value, x ^
Many other fractals use a
geometric recursive proce-
dure, or some other different
recursive mathematical al-
gorithm, some of wliich use
the complex number plane
(1).
A second definition is
that most fractals are "self-
similar," meaning that a part
of the fractal look similar to
the whole fractal. This tends
to be a vague concept since
in some cases, the smaller
self-similar parts are only
slightly mathematically
similar to the whole object.
The Mandelbrot Set is a good
example of tliis concept! 1 ).
One other definition uses
the concept of a "fractional
dimension." It is known from
geometry that a line has one
dimension, a plane two di-
mensions, and space three
dimensions. The concept of
fractional dimensions states
that a mathematical object
may have a dimension that is
not a whole number (e.g. a
dimension of 2.5^8).
These tlvee definitions
are rather vague and indefi-
nite, and even though the
study of fractals is a rapidly
growing field, an overall
definition may still be years
away.
In current leclinology,
however, fractals are find-
ing wide applications and
many more applications may
open up in the future. Much
of these application have
been given the term "chaos"
or "chaos theory." In medi-
cine, chaos theory is being
used to examine the pattern
of heart fibrillations in or-
der to understand them bet-
Many objects in nature arc fractals.
leaves are one example.
ter and prevent their occur-
rence. Chaos theory also
predicts that weather predic-
tion is impossible much to
the dismay of many meteor-
ologists. Fractals can also be
used to reduce movies onto a
smaller film. In fact, fractals
are being used a large vari-
ety of fields ranging from
medicine and geography to
meteorology, chemistry and
metallurgy.
The research into
Newton's Method was the
catalyst that spawned the
field of fractals, but much of
tliis study could not have been
developed without the aid of
computers, which were used
to calculate the values of
Newton's Method at every
single point. Before the use
of computers, much of this
research would have been
nearly impossible, since it
would take much more time
to calculate these individual
values, even with the aid of a
slide rule or a calculator.
Ironically, it is the very use
of tools such as the computer
-11
continued from p. 11
or calculator that causes some
scientists to reject the con-
cept of fractals. These people
felt that a computer, along
with calculators and slide
rules, should never be used
in mathematics since none
of these tools can be com-
pletely precise. For example,
a representation of the frac-
tion 1 /3 on a computer will
always be incorrect. Addi-
tionally, these scientists also
felt that fractals have little to
do with the rest of the well-
established body of mathe-
matics.
The field of fractals con-
tinues to grow and expand
despite a lot of speculation
M.J. Reed
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Your future is
engineering and her...
The Diamond Engagement Ring
k0eU
I 1/ JEWELERS
From $450
M-F 9:30-6 Sa 9:30-4
Old Farm Shops Mattis and Kirby, Champaign
All major credit cards and credit plans accepted
and criticism both inside and
outside of mathematics and
science. It seems likely that
in the future, fractals will
become an important branch
of mathematics.
At the University of Illi-
nois, there are several pro-
fessors working on chaos and
fractals across campus.
Among them are H. Benzin-
ger in the Department of
Mathematics, E. A. Jackson in
the Department of Physics,
and A. Hubler and N. Packard
at the Center for Complex
Systems Research at the
Beckmann Institute.
A special thanks goes to
Harold E. Benzinger for his
ideas and support.
--Tani Chen
3.
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Q: TECHTEASERS
A certain school has 2000 lockers and
2000 students. The first student goes
through the school and opens every
single locker. The second student goes
through and closes every other
locker. The third student goes through
and reverses every third locker; i.e. if
it is closed, he opens it, and if it is
open, he closes it. The fourth student
goes through and reverses every
fourth locker, and soon, until all 2000
students have gone through. How
many lockers are open, and how are
they ordered?
You are given 9 identical widgets. All
widgets weigh exactly the same.
However, there is an imposter in their
midst. It is known that the imposter
will be slightly heavier. You are
given a two pan balance. What is the
minimum number of weighings
required to determine the imposter?
Engineer Bob has three daughters.
College Joe wants to know what the
ages of his three daughters are.
Engineer Bob says, "The product of
my daughters ages is 72."
College Joe says, "That is not enough
information."
Engineer Bob then says, "The sum of
my daughters ages is on my mail-
box."
College Joe says, "That still is not
enough information."
Engineer Bob says, "My eldest
daughter likes apple pie."
What are the ages of the three
daughters?
What does "2Se. - 7Pri. + 6N. aequator 0"
mean? What's the answer?
A:
44. ^1.4.9, 16... 1936. Only perfect
squares have an odd number of fac-
tors (16: 1, 2. 4. 8. 16) while others
numbers have an even number of
factors (IS: 1. 2, 3. 6, 9, IS), so only
perfect squared numbered lockers
would remain open.
Two. Divide the widgets into sets of
three. Weigh two sets of three on the
balance. The heavier set contain the
imposter. Ifboth set are equal, the odd
set out contain the imposter. Within
the set weigh two of the individuals.
Once again, the heavier widget is the
imposter. If both widgets are of equal
weight, the odd widget out is the im-
poster
5, 3. and 3. For the set of factors of 72,
each combination has a unique sum
except for the combinations S, 3, 3 and
6, 6. 2. If the number on the mailbox
were one of the unique sums, the ages
would be known. Since the College Joe
cannot figure out the ages from the
number on the mailbox, it must be one
of the two sets stated above. Engineer
Bob's eldest daughter likes apple pie:
hence, he has only one eldest daugh-
ter. Therefore the correct combina-
tion is S. 3. 3.
2)^ - 7x + 6 ^ 0. This is the notation
mathematicians used during the fif-
teenth and sixteenth centuries. The
roots of this equation and 2 and 2/3.
—Tani Chen
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T,he Latest In Gourmet:
Food Engineering
Food Engineering. You
may have heard about it re-
cently from the publicity
given to Orville Redden-
bacher's donation to the
University of Illinois' College
of Agriculture. Food engi-
neers are going to use tliis
donation to research how to
obtain greater volumes of
popcorn. But what are food
engineers? What do they do?
Food engineers use engi-
neering and scientific prin-
ciples to improve the preser-
vation, production, and proc-
essing of foods. The food in-
dustry is the largest industry
in the United States. Food
processing and related indus-
tries account for about one
fifth of the nation's gross
national product. Techno-
logical developments in this
industry have created the
need for professionals with
technical skills. The food
engineering program at
University of Illinois is fairly
new. Although food engi-
neering has only been of-
fered as a major for four years
now, the greater demand for
food engineers has resulted
in the option of food engi-
neering as a minor.
A degree in food engi-
neering was first offered as a
major in 1985. The program
was started by Dr. Emol Rodda
and Professor Marvin P.
Steinberg who are professors
in Agricultural Engineering.
Food engineers use their
technical and scientific skills
to process foods. There are
four aspects of food engi-
neering: process design,
equipment design, instru-
mentation of controls for the
processes, and facility design.
Process design involves de-
signing entire systems to
either preserve, process, or
produce foods. Equipment
design requires making ad-
vanced equipment to imple-
ment a certain process by
using new technology. Food
engineers also need to de-
sign instru mentation to con-
trol operations of food pre-
cesses. Finally, food engi-
neering involves designing
entire food processing facili-
ties. These four categories re-
quire both engineering and
food systems knowledge to
implement.
There are three methods
to obtain a food engineering
degree. One method is
tlirough the Department of
Agricultural Engineering
four year program. This
requires completion of gen-
eral engineering and science
courses like food chemistry,
food microbiology, and th-
ermodynamics. In addition,
there is academic training
which includes laboratory
courses. These laboratory as-
signments include designing
unit operation and food proc-
esses. In advanced courses,
students are even able to
design food processing
plants.
The second method of ob-
taining a food engineering
degree is through a five year
program which enables stu-
dents to earn undergraduate
-14-
degrees in both engineering
and agriculture. It only re-
quires an additional thirty
semester hours of agricul-
tural courses.
Finally, the Department
of Food Science has a food
industry curriculum wliich
emphasizes engineering.
Thirty-three semester hours
of food science courses and
fifteen hours of food science
courses and fifteen hours of
engineering courses are
required.
The Department of Agri-
cultural Engineering is hop-
ing to offer food engineer-
ing as a minor this spring
semester. Students can re-
ceive a Bachelor's degree in
Engineering and a minor in
Food and Process Engineer-
ing. The requirements for the
minor are eleven semester
hours of required courses
like Food Microbiology and
Food Engineering. Also, an
additional four hours of tech-
nical electives. Finally, an in-
ternship is required. It is
automatically guaranteed to
all students enrolled and the
internship also counts as one
semester hour. This intern-
ship provides financial sup-
port and valuable work expe-
rience. The courses taken for
the minor can be applied as
electives in the student's
major.
Besides undergraduate
degrees, the Departments of
Agricultural and Food Sci-
ence also offer Master's and
Doctoral degrees in food
engineering. Food engineers
have high entry salaries.
With a bachelor's degree,
entry-level salaries average
$30,000. With a master's de-
gree, salaries are about
$35,000, and a Ph.D salary
begins around $45,000.
The work opportunities
for food engineers is grow-
ing. Since the food industry
is the largest industry in the
U.S., there is a high demand
for food specialists with tech-
nical knowledge. Food engi-
neers usually work for com-
panies that process and pre-
serve foods, chemical and
pharmaceutical companies,
and government agencies.
Besides having a wide job
market, food engineers have
great opportunities for ad-
vancement. Food engineers
can work as production su-
pervisors and managers of
companies, in research and
development, and in techni-
cal sales. Furthermore, it is
projected that there will be a
22% increase in the number
of engineers employed by a
hundred of the largest food
companies by 1992.
Food engineering is
growing rapidly at Univer-
sity of Illinois since its start
in 1985. The Department is
expanding and will be pro-
viding the option of taking
food engineering as a minor
as well as a major. The wide
job market and future job
opportunities provide a great
incentive for students to
enter this field. For further
information about food en-
gineering contact J. Bruce
Litchfield at the Department
of Agricultural Engineering,
phone 333-9525.B
—Bhavini Patel
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echprofiles: Robert E. Miller
Inspired by building and
flying model airplanes in his
youth, Robert E. Miller, a
professor and advisor in the
University of Illinois'
Department of Theoreti-
cal and Applied Mechanics,
has dedicated almost forty
years of his life studying, re-
searching and teaching such
related topics as statics, dy-
namics, solid and fluid me-
chanics and numerical meth-
ods.
Smiling with reminis-
cence. Miller recollected his
memories of the fifties dur-
ing a personal interview. The
current professor ofTAM 22
1
launched his college career
here at the University of Illi-
nois. Majoring in Aeronau-
tical Engineering as an un-
dergraduate, he received his
Bachelor of Science degree
then he concentrated his
studies in TAM, where he was
rewarded with a M.S. and
Ph.D.. "I've always enjoyed
flying model planes, but I
never intended to teach.".
Miller recalls. "The deciding
factor for my staying as a
professor was that I really
liked teachingwhen I worked
Wagner
as a T.A.,", he explains, "and
I never get bored since it's
always a new group of stu-
dents and fresh faces every
semester." Miller taught
courses in elementary me-
chanics while earning his
masters and doctors degrees
"I do, at times,
get students who
complain that
the program
isn't challenging
enough!"
here at the University.
The advisor of both un-
dergraduate and graduate
students continued, "If I had
to choose, my favorite class
to teach would be TAM 416."
Miller prefers s mailer classes
where he is more accessible
to students for interaction
during class than large lec-
tures. TAM 4 1 6 is a "good size"
graduate class on energy
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methods in mechanics with
"a lot of interesting and
applied problems." He notes
that students often do not
pose questions during big
lectures because they get
intimidated by the size of the
class.
When asked to compare
today's engineering students
to those of the fifties when
he was a student himself,
Miller, who describes him-
self as old-fashioned, ac-
knowledges that, "On the
positive side, the present
students' academic potentials
are higher since the en-
trance requirements have
toughened throughout the
years. But he also notes that,
"On the negative side, I've
detected less motivation from
the kids." It seems to him that
students today are not work-
ing at the peak of their per-
formance levels. According
to Miller, this phenomenon
could be accredited to the im-
personal nature of big
classes, which often leads to
poor class attendance. "I
strongly encourage students
to come in and talk with me,"
Miller said, "but I only get to
know the few that come back
consistently." The TAM pro-
fessor holds regular office
hours at 1 1 IB Talbot Lab.
Miller has been a Cham-
paign-Urbana resident since
beginning teaching in 1955.
Still single, he enjoys jog-
ging, reading, golfing and of
course, and flying model air-
planes when he's not busy
with class work. Miller has
/^
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done research in the area of
solid mechanics, more spe-
cifically, finite elements.
This involves the dividing of
complicated structures into
parts, and then using simple
analysis of each piece to get
and overall picture for the
study of the problem. His
present research project
concerns finite elements for
composite structures.
This serious leisure
golfer and jogger intends to
continue teaching here un-
til retirement. He said,
"Champaign-Urbana is not a
bad community to live in; it's
good for at least two-thirds of
the year." Professor Miller
concluded the interview by
praising the excellent Engi-
neering curriculum at the
University. He left us with
this quote, "I do, at times, get
students who complain that
the program isn't challeng-
ing enough!" And we will
leave this to your imagina-
tion." Professor Miller con-
cluded the interview by
praising the excellent Engi-
neering curriculum at the
University.
--Judy 775u
^
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spreading Viruses:
The New Common Cold
As the turn of the cen-
tury approaches, many
people will let their minds
wander into the future,
where anything is possible...
a cure for AIDS, fusion power,
or a way to reduce sleep re-
quirements for those late
night study vigils. Computer
scientists, however, will look
ahead wishing for one thing-
a cure to the potential scourge
of computer viruses which
will likely plague computers
and computer networks for
years to come.
The computer virus
earned its name for its re-
markable similarities to its
biological counterpart. The
virus is a program which
attaches itself to another
program or disk. The first
purpose of the virus is gen-
erally to spread as widely as
possible before it activates
itself. This generally includes
copying itself to hard disks
and any disks placed in the
floppy drives, attaching it-
self to individual programs
which may be uploaded to
bulletin boards or other elec-
tronic networks, or seeking
out ler minals on a network to
infect. Although this is the
technical description of a
virus, the term has been used
to describe a variety of other
programs which accomplish
similar goals in vastly dif-
ferent ways.
The trojan horse is one
example. This infection dif-
fers from a virus in the re-
spect that it is a complete
program which appears to
have a different use. Where a
virus could attach itself to
any program, the trojan
horse acts as a stand-alone
program. A trojan horse
could be disguised as a useful
utility program, a game, an
application, or any other
conceivable computer pro-
gram. The trojan horse de-
pends completely upon
where the program is dis-
tributed for its range of in-
fection. The program could
be widely distributed by elec-
tronic bulletinboard systems,
national networks such as
CompuServe or Delphi, or by
hand. Once these programs
are run on a system, they
may reveal their real pur-
pose.
Another example of a
common computer infesta-
tion is the worm. The worm
acts much like a virus in the
respect that it deliberately
spreads itself, but it is a pro-
gram in itself rather than a
set of subroutines attached to
another program like the
virus. The worm is most
common on a computer net-
work where it can spread
itselffrom terminal to termi-
nal as discretely as possible.
Because the network allows
the worm to spread by itself,
it does not need a "host" pro-
gram to which to cling like
the virus.
The purpose of these in-
festations generally depends
upon the goals of their pro-
grammers. Sometimes virus
programmers have a specific
intent. Disgruntled employ-
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ees have been known to re-
lease viruses into their
employer's computer systems
to be activated a couple of
days after their termination.
Viruses have excellent util-
ity where espionage and ter-
rorism is concerned. If a
virus infiltrated computers
in any country's defense
installations, they could
paralyze national defenses in
a blink of an eye with no
warning whatsoever. Viruses
could also be used for corpo-
rate sabotage as well as ex-
tortion and a nu mber of other
felonies.
Many programmers re-
lease viruses out of malicious
intent or pure pride, how-
ever. Some of these viruses
pose a tangible threat to per-
sonal computer users. The
viruses have been known to
be relatively benign, such as
the "Christmas card virus."
This virus was programmed
by a West German student to
send to his friends. The pro-
gram was an innocent greet-
ings card program, but it was
designed to copy itself to
other computers, classifying
it as a virus. The virus even-
tually spread so far that, in
December, 1987, it infected
IBM Corporation's network,
causing it to shut down its
networks for three hours to
disinfect its computer sys-
tems. The virus was designed
to be benign, but it cost
money in terms of computer
down time and disinfection
of computer systems. Viruses
have also been known to be
extremely threatening, such
as the recently publicized
Friday the 13th,orDatacrime,
virus. This virus stays com-
pletely dormant while it
spreads itself to as many IBM
compatible computers as
possible until it finds itself
on a computer where the
internal clock is set on any
Friday the 13th. When the
computer is booted up on that
day, it syste matically destroys
all accessible files. Many
viruses are even more dan-
gerous by not causing out-
right mass destruction, but
quietly corrupting files or
singularly erasing files at
large time intervals. If a
person finds a single files
corrupted or erased, he/she
may think that it was simply
human error and never even
consider that it was the work
ofavirus. Evenworse, auser
could use corrupted informa-
tion for months before real-
izing that the files is errone-
ous. This could be especially
disastrous with spreadsheet
and database files, where
previously entered informa-
tion may be seldom proof-
read and present and future
statistics may rely on infor-
mation garbled by a virus.
The computer virus is
said to have its roots in awork
of science fiction written by
John Brunner called Shock-
wave Rider. In this book, the
hero detains a computer by
writing a worm to occupy it.
In fact, Robert T. Morrison,
Jr., the manwho programmed
the worm which upset the
ArpaNet and MilNet systems
in November of 1988, had a
copy of this book which had
been read so many times that
it was nearly in pieces. This
book and others like it which
have followed have inspired
some computer programmers
to live out their fantasies in a
world in which the computer
programmer commands ulti-
mate power and hires his
services out like a mercenary
to the highest bidders. In fact,
the motivation to many vi-
ruses can be traced back to
fantasy fulfillment.
Eugene Spafford was
quoted as saying, "The only
truly secure system is one
that is powered off, cast in a
block of concrete and sealed
in a lead-lined room with
ar med guards—and even then
I have my doubts." There are
certainly more feasible ways
of protecting personal com-
puters, although none may
be quite as effective. As most
of the viruses written have
been for the Macintosh and
IBM computers, most other
users need not worry. There
are several for the Commo-
dore Amiga and the Atari ST,
although they are not ex-
tremely widespread.
The first and main line
defense against viruses
should be prevention. Users
should carefully choose
where they get their soft-
ware. Public software is by
far the most common target.
This software can be passed
by hand or over any elec-
tronic network. Simply bor-
rowing software from a
friend can transmit a virus.
The best source for uncon-
taminated software is com-
mercial, shrink-wrap soft-
ware. Safe software may be
obtained from reputable
dealers and distributors who
carefully screen their prod-
ucts.
Users should watch for
any strange computer be-
havior which may be attrib-
uted to a virus. Some symp-
toms include a screen which
blanks out or acts strangely,
disk access when there
should be none, a definite
slowing of computer proc-
esses, and an unusual reduc-
tion in free memory. Finally,
many commercial virus de-
tecting and removal pro-
grams are available, al-
though they can generally
only detect known or fairly
unsophisticated viruses.
Even so, frequent usage of
such programs is definitely
recommended by experts. It
is also wise to have back-ups
for all important data, in
event of total loss of disk or
hard-drive memory due to a
virus.
Although viruses do not
present an optimistic view of
the future, they are certain
to play a part in it. Whether
they play a major role or a
minor one will depend
largely on not only the pro-
grammers who combat tliis
menace, but also on deter-
rence of the criminals by
those who can impose penal-
ties on them.
, , r^ ,
--John Fultz
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mJBLm J[rofiles: Campus Honors Program
Universities make an
effort to provide opportuni-
ties for students which best
meet their acade mic and pro-
fessional goals. Many of these
opportunities take the form
of special programs created
to expose students to people
and ideas that may otherwise
have been inaccessible to
them. The University of Illi-
nois Campus Honors Program
(CHP) is a program geared
toward oustanding students
and introduces them to a wide
variety of disciplines and
people. The CHP consists of
four hundred students, one
hundred fromeach year, that
are chosen as incoming
freshmen on the basis of
academic achievement and
interest in gaining a rounded
education. In the interest of
keeping the program di-
verse, each class has repre-
sentatives from all of the
colleges at the university.
Upon graduation, those stu-
dents in the the program
have completed a set of re-
quirements, including spe-
cial coursework and extra-
curricular activities, which
aims to provide them with a
broad educational back-
ground.
The classes offered
through the program are
either special sections of
classes that already exist or
sometimes classes that are
created exclusively for the
program. By and large, the
latter is the result of profes-
sorial interest in teaching a
course that directly relates to
a topic of interest to him, and
the program provides a con-
text in which he can create
such a class. Most of the
classes deal with the humani-
ties and social science due to
the fact that it is difficult to
offer any upper level tech-
nical classes to a group that
represents so diverse a group.
All of the classes are accept-
able for use in fulfilling
general education require-
ments, however, and are
encouraged to be used as such.
The main advantage of these
courses is that they have a
maximum class size of fifteen
students, allowing for one-
to-one interaction with the
professor.
The lecture series called
the "Scholar Adventurers
Series" allows both Univer-
sity of Illinois faculty and
outside speakers to come
speak about their work to the
members of the CHP. Topics
range from technical and
scientific, like a recent lec-
ture on the applications of
ultrasound, to the humani-
ties and social sciences, like a
lecture on changing views
of the Vietnam War. Also,
once a year an open convo-
cation lecture is given by a
well regarded lecturer in-
vited by the CHP. The lec-
tures provide an excellent op-
portunity for the students to
meet and talk with people in
all types of fields.
The CHP students are also
offered dress rehearsal
passes to a number of per-
formances at Krannert Cen-
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ter for the Performing Arts.
The Krannert Dress Re-
hearsal series, as it is called,
allows students to attend
rehearsals of plays, musicals,
and operas. An introduction
to the behind-the-scene
production is usually given
by the director.
Beyond the activities
available to the students in
the program, they are also
assigned a professor in the
university as a mentor to
guide them in their studies.
Students consult these advi-
sors on topics ranging from
simple class selections to
determining the entire
course of their studies at col-
lege. Some students have
also found positions working
with their mentors. The
availability of these profes-
sors provides an excellent
contact between students and
some of the most knowledge-
able people in their respec-
tive fields.
The CHP has a house
which includes a small but
growing library, PLATO ter-
minals, computer labs, and
lounges in which to study or
relax.
The Campus Honors Pro-
gram provides an excellent
opportunity for students to
make use of the resources
available to them through
their university. It opens
doorways to extra experi-
ences that can maximize their
academic rewards while at-
tending college.
--Kristin Rmgland
Fellowships
"They are committed to continuing education.
Working at Hughes will allow jne to pursue my
advanced techtiical degree.
"
—Member Technical Staff, EE
Radar Systems Group
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Fellowships. Join us in creating the next generation of
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Cindy Mouton keeps lookingfor trouble.
s a new member of GE's Field Engineering Program, Cindy
Mouton trouble-shoots equipment in some pretty wild places. Like the
day she spent dangling six stories above the Mississippi River, trying
to fix a crane.
C'indy's also gone trouble-shooting at chemical plants, paper mills
and steel mills. She's been called on to repair everything from a vintage
193()'s motor to the newest progi-ammable controllers.
Field Engineering is not a job for the timid. You need the
confidence—and broad-based knowledge— to walk day after day into
new situations where you face the unknown.
If, like Cindy, you've got a sense of adventure, then Field
Engineering could be the field for you.
In fact, if you're guLsy, outgoing, and capable, GE has opportunities
for you no matter what field you're in.
So while you're out there looking around, take a good look at GE.
c
An equal opportuntty employer
